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(57) ABSTRACT 

A plasma display panel includes display cells disposed in 
matrix at cross points of a plurality of common electrodes 
and a plurality of data electrodes. In each of the display cells, 
data writing discharge and sustaining discharge are per- 
formed to emit light. Brightness is controlled by applying a 
sustaining pulse having a frequency higher than /^/(rai 2 ) 
between the sustaining electrodes, where fA i is an ion mobil- 
ity of the discharge gas filled in the display cell, V is a 
maximum value of the applied voltage, and d is a distance 
between the sustaining electrodes performing the sustaining 
discharge. 

7 Claims, 8 Drawing Sheets 
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PLASMA DISPLAY PANEL constitute column electrodes, which are disposed in the 

column direction on the rear substrate 11. Display cells 40 

This is a divisional of application Sen No. 09/228,239 are disposed at respective cross points of the row electrodes 

filed Jan. 11, 1999 now U.S. Pat. No. 6,356,017; the dis- a nd . ^ column electrodes. In FIG. 2, display cells 40 are 

closure of which is incorporated herein by reference. 5 indicated by blocks arranged in a matrix with mxn elements. 

A conventional method for driving the PDP of FIGS. 1 

BACKGROUND OF THE INVENTION wiU be described with reference to a timing chart of FIG. 3 

showing pulse waveforms applied to the electrodes of the 

(a) Field of the Invention PDP. A single driving period of the PDP includes a prelimi- 
The present invention relates to a plasma display panel 10 nary discharge period, a writing discharge period and a 

and a method for driving the same. More specifically, the sustaining discharge period, which are iterated in this order 

present invention relates to a technique for driving an AC so as to display a desired image. 

discharge plasma display panel. In the preliminary discharge period, an erasing pulse 21 is 

(b) Description of the Related Art applied to all the scanning electrodes 12 1 -12 m 
Generally speaking, a plasma display panel (hereinafter *5 smultaneously, to stop me summing discharge, thereby 

called as «PDF0 has several advantages such as thin ^ owm | ^ di*Uy cells 40 to enter an erased state, 

configuration, little flicker, large contrast, relatively large ™ e ' eafter > * preliminary discharmng pulse 22 is applied to 
display area, high display speed and the like. Urns, plasma ^on electrodes 13,-13 to force aU the display 

display panels wm be increasingly used for personal f 1 ** cm * h & X * forced . P'^nary discharge for 

computers, workstations, flat television sets and other appli- 20 faceting the subsequent writing discharge. Subsequently, 

cations hereinafter. a P relmiin ary discharge erasing pulse 23 is applied to the 

^ " _ m ^ . , scanning electrodes 12,-12 m for erasing the preliminary 

There are two different types of PDP with respect to a discharge of all the display cells. In this description, "erase 

driving scheme thereof. One is a DC discharge type PDP in or erasinr means an operation of decreasing or deleting 

which electrode conductor are exposed to the plasma ions, waU cn accum ulated on the insulator, 
and the other is an AC discharge type PDP in which T « * u j- u • a in* 

electrode conductors are covered^ith a dielectric film for l l WnUng penod f ' £ scanmn ? » 

bsulationfromtheplasmarons.TTieACdischargetypePDP "IZTZF't™ ^^T^^t^ 

« . dt^w i • t ■» • i i . /*" ' YL X -Yl m , with a certain tuning period disposed between 

mcludes a memory PDP in which the display cell itself has .A ™ * • i ■» u 

. c. *• . ,/ a . c*t- each two of the adjacent scanning pulses. In synchrony with 

a memory function using a charge accumulation effect of the - * # . J * <%* j * i <%- 

, . • w\ a u - *u « .« j* i * • j 30 tne timing of the scanning pulses 24, data pulses 27 corre- 
dielectnc while discharging through the dielectric, and a , A - i a * i- !i * Z i * a a * 

w r>TMi *u * a . *«v *u i. spondmg to display data are applied to the selected data 
refreshing PDP that does not utilize the above memory 10 5, Q J c _ „„ # , A . , 

c. *i % • u* • ♦ c nnn • n electrodes 19 1 -19„. Specifically, the data pulses 27 are 

function. Brightness or intensity of the PDP is generafiy ^v-a *~ A n \ n ^i" , 1a ~ ' A - r tU * - a 

... , f~ tU . c . 4 . & . ' applied to data electrodes correspondmg to the selected 

proportional to the number of discharge tunes, i.e., the £La™ A j ♦ ^ v a* a * i > a a 

c c c »u a 1 display cells, and not apphed to data electrodes correspond- 

number of repetitive frequency of the drive pulses. • 4 ' , . . K r , „ T ™^ ~ ,. *, 

__, 35 mg to the unselected display cells. In FIG. 3, diagonal line 

FIG. 1 is a cross section showing a typical AC discharge ^ each rectangular data pulse 27 indicates that presence or 

type color PDP. The PDP includes front and rear glass absence of the data pulse 27 depends on the data to be 

substrates (panels) 10 and 11. Scanning electrodes 12 and written 

common electrodes 13 are formed on the front substrate 10. In ^ foUowing ^ed display ^ll, to which the data 

An insulator layer 15a is formed covenng the scanning ^ pulse 27 was apphed at the tinimg of me scannmg pulse 24, 
electrodes 12 and the common electrodes 13 on the front tes ^ discharge in the discharge space 20 

substrate 10. On the insulator layer 15a, a protective layer 16 5etween ^ electro de u and the data electK)de 19 

made of MgO etc. js formed so as to protect the insulator In ^ ^ ^ ^ generated ^ c writin 

layer 15a from the plasma discharge. On the other hand, data discharge, positive wall charge is accumulated on the insu- 

electrodes 19 are formed on the rear substrate U Covenng 45 lator x 1Sa adjacent ^ electrodes 12. At the 

tfie data electrodes 19 an msulator layer 156 ^ formed on same ^ dve waU ch ^ ^ accumulated on the 

the rear substrate 11 On the insulator layer 156, a fluores- insulator layer 156 adjacent the data electrodes 19. 
cent film 18 is formed by coating to convert the ultraviolet t , . . . . . . . . 

ray generated by the plasma discharge into visual light. ? *u—g discharge penc^sustauung pulses 25 

J 6 3 * B A1&Ui - and ^re applied to the common electrodes 13j-13 m and the 

A discharge space 20 is formed between the front sub- 50 scanning electrodes 12^12^, so as to perform the sustaining 

strate 10 and the rear substrate 11, and discharge gas discharge for maintaining a desired intensity in the display 

including a mixture of He, Ne, Ar, Kr, Xe, N 2 , 0 2 , C0 2 and cells that performed the writing discharge in the writing 

other gases is filled in the discharge space 20. The discharge discharge period. Specifically, a first sustaining discharge is 

space 20 is secured by provision of a lattice partition 17, generated by the potential difference between the positive 

which separates the front substrate 10 from the rear substrate 55 potential generated by the positive wall charge accumulated 

U, and divides the discharge space 20 into a plurality of on the insulator layer 15a and the negative potential of the 

display cells arranged in a matrix. The fluorescent film 18 is first negative sustaining pulses 25 applied to the common 

colored in red, green or blue in each display cell, so as to electrodes 13. After the first sustaining discharge is 

display a multi-color image. generated, the positive wall charge is accumulated on the 

FIG. 2 is a schematic block diagram of the PDP shown in 60 insulator layer 15a at portions adjacent the common elec- 

FIG. 1 for showing the electrode arrangement of the PDP. trades 13, and the negative wall charge is accumulated on 

The electrode arrangement includes pairs of scanning elec- the insulator layer 15a at portions adjacent the scanning 

trade 12^12^ and common electrode 13j-13 m , as well as electrodes 12. Subsequently, the second sustaining pulses 26 

data electrodes 19^-19,,. Scanning electrodes 12 1 -12 m and is applied to the scanning electrodes 12 to be superimposed 

common electrodes 13 1 ~13 m constitute row electrodes, 65 on the potential difference generated by the positive wall 

which are disposed in parallel to one another in the row charge and the negative wall charge, resulting in generation 

direction on the front substrate 10. Data electrodes lPj-19^ of a second sustaining discharge. 
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In the subsequent intervals in the sustaining discharge BRIEF DESCRIPTION OF THE DRAWINGS 
period, the sustaining discharge is consecutively maintained 

by superimposing (n+l)th sustaining pulses on the potential FIG * 1 fe a cross-sectional view of a conventional AC 

difference generated by the positive and negative wall color PDP; 

charge accumulated by n-th sustaining discharge. By con- 5 FIG. 2 is a schematic block diagram of the PDP of FIG. 

trolling the number of times for sustaining discharge, the 1; 

brightness of the display can be controlled for each of the FIG. 3 is a timing chart of the drive voltage waveforms is 

selected disphy cell& Usually, the sustaining pukes 25 and Hed t0 thc electrodes of ^ PDP of H & 1; 

26 have repetitive a frequency of approximately 100 KHz at ... , . . . . . 

most and each individual pulse has a rectangular waveform. HG * 4 155 a W" snowing * relationship between the drive 

Since the potentials of the sustaining pulses 25 and 26 are 10 ^ency ™ d the luminescence efficiency of a general PDP; 

adjusted to a level that does not generate discharge by itself, FIG. 5 is an example of drive voltage waveforms of the 

the wall charge does not exist before the application of the sustaining pulses in a PDP according to a principle of the 

first sustaining pulse 25 in the unselected display cells that present invention; 

did not generate the writing discharge. Therefore, even if the FIG. 6 shows another example of drive voltage wave- 
first sustaining pulses 25 are applied, the first sustaining 15 forms of me sustaining pulses in a PDP according to a 
discharge is not generated and no subsequent sustaining principle of the present invention; 

discharge is generated in the unselected display cells. In this ptp n ; c * „™ ce _c^t™oi ,„w ^ ™ An ™w dt^d 

respect, since the wall charge accumulated by the prelimi- ^ 7 f a ? 7.u AC color PDP 

nary discharge iserased by the preliminary discharge erasing aCCOrding t0 a embodment of the P resent Mvent ^ 

pulse 23, no sustaining discharge can be triggered in the 20 FIG - 8 * a schematic block diagram of the PDP of FIG. 

unselected display cells. 7; 

The conventional AC color PDP as described above, ™ G \ 9 fe a cross-sectional view of an AC color PDP 

however, has a disadvantage in that the sustaining discharge according to a second embodiment of the present invention; 

exhibits a low luminescence efficiency in the PDP, thereby anc * 

raising the total power dissipation of the PDP. 25 FIG. 10 is a cross-sectional view of an AC color PDP 

SUMMARY OF THE INVENTION according to a third embodiment of the present invention. 

An object of the present invention is to solve the above- DETAILED DESCRIPTION OF THE 

mentioned problem, and to provide a PDP and a method for PREFERRED EMBODIMENTS 

driving the same, in which the luminescence efficiency for 30 „ r , - . . ,. - , 

the sustaining discharge can be improved to thereby reduce Before descr&mg embodiments of the present invention, 

the power dissipation of the PDP. ? e rf ™ P~t will be 

rym . . - . , . , - , . . described first. In the descnption to follow, the scanning 

The present invention provides a mediod for driving a electrodes ^ me e { eClmdes to which ^ sataS l 

plasma display panel (PDP) havmg a plurality of display mg pulscs are applied are ^lively referred to as sustain- 

cells arranged in a matrix and each receiving therein dis- ^ m ^ electrodes 

charge gas, first and second sustaining electrodes extending „ . . '^^ 

in a first direction of the matrix of display cells, and a data Referring to FIG. 4 showing the relaUonship between the 

electrode extending in a second direction perpendicular to «P**ivc frequency of the sustaining pulses (drive 

the first direction, the method comprising the steps of * nd A the . ^esceiK^ efficiency m an >^ color 

selectively applying a writing pulse between the first sus- 40 P DR In ™. 4 ' * ^p^d that the luminescence effiaency 

taining electrode and the data electrode, and applying a ^f 65 ^ hen ^ ^? ve . fr^ncy exceeds ^approximately 

sustaining pulse train between the first sustaining electrode 3 MH ^ 311(1 remarkably mcreaseswhen the drive frequency 

and the second susUining electrode, the sustaining pulse <? c ? ds ^Proximately 10 MHz. Therefore, if me sustaining 

train having a repetitive frequency f defined as follows; ^tgt is effected by the sustaining puke having a drive 

45 frequency exceeding about 3 MHz, preferably about 10 

fZfitVffaF) MHz, a high luminescence efficiency can be obtained in the 

wherein ft, V and d are an ion mobility of the discharge gas, PDP. This increase of the luminescence efficiency is con- 

a peak voltage of the sustaining pulse train and a distance sidered originating from the fall of ion temperature in the 

between the first sustaining electrode and the second sus- plasma discharge. 

taining electrode, respectively. 50 In a paragraph "SPARKING VOLTAGE IN HIGH FRE- 

The present invention also provides a plasma display QUENCY DISCHARGE" (pp. 153-155), in a book entitled 

panel (PDP) device comprising first and second panels, a "BASIC OF GAS DISCHARGE", 1990, by Susumu 

plurality of display cells sandwiched between the first panel Takeda, published from Tokyo Denki College Publishing 

and the second panel in a matrix and each receiving therein Division, the following description appears. Assuming that 

discharge gas, first and second sustaining electrodes dis- 55 ft,d,f and E cos(2 jrf t) are ion mobility of the discharge gas, 

posed in a first direction of the matrix of display cells, and distance between the electrodes, frequency of the electric 

a data electrode disposed in a second direction perpendicular field, intensity of the electric field at a time instant t, if the 

to the first direction, the first sustaining electrode being frequency f is higher than 2 ft E/(2 rai), an ion capture 

disposed for each row of the matrix of display cells, the phenomenon occurs in which the number of ions that cannot 

second sustaining electrode being disposed for a plurality of 60 reach the electrodes increases. It is recited that the sparking 

rows of the matrix display cells. voltage at which the plasma discharge starts is lowered in 

In accordance with the present invention, since the PDP this case due to the action by the positive space charge. The 

exhibits a higher luminescence efficiency in the sustaining electric field frequency f can be expressed by equation, 

discharge, the power dissipation of the PDP can be reduced. f=ft V^itd 2 ), wherein V is a peak voltage of the applied drive 

The above and other objects, features and advantages of 65 pulse. The distance d between the electrodes is referred to as 

the present invention will be more apparent from the fol- a discharge length in the discharge space during the sustain- 

lowing description, referring to the accompanying drawings. ing discharge period. In this text, for simplicity, the shortest 
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discharge path is regarded as the distance d. Thus, d is substrate 10, a plurality of common electrodes 33 are 

referred to as the shortest distance d between sustaining formed, each of which has a relatively large width and 

electrodes in a DC PDP, whereas d is referred to as the extend in the direction normal to the sheet of FIG. 7. An 

shortest distance between imaginary electrodes projected to insulator layer 15a is formed covering the common elec- 

the surface of the insulator at the discharge space in an AC 5 trodes 33 on the front substrate 10. In the insulator layer 15a, 

PDP. lh ere are disposed a plurality of scanning electrodes 12 each 

After the ions are captured between the sustaining ££M common electrodes 33. Tlie 

electrodes, energy that was consumed by ion movement to °f a t U f**2!* t °° nC ^,7 

. 3 , , . to the common electrodes 33, with a space disposed between 

raise ion temperature becomes unnecessary, whereby the t . mi • , . , * v ^i- 

m * • j *u nnnj « J in the scanning electrode 12 and a corresponding common 

energy to be input from outside the PDP decreases. Thus, the 10 ^JITm a . i 1* • r j • , , 

. - . . . , ^ electrode 33. A protective layer 16 is formed on the insulator 

sustaining discharge can be effected by less energy com- , 1C/i r *\ - 4 f . . . , . 

* . & , w . . . layer 15a for protection of the insulator film 15a against the 

pared to the conventional PDP. In other words, application / . r ^ 4 . . 4 „ «& 

h f t . . . . . . . ... -™* FF . plasma discharge. On the rear substrate 11, data electrodes 

of the sustaining pulse that has higher frequency than 5, 0 uwm - , „ . . . . , , , ' 

\///-j2\ u *u * • • , ^ j 4 , r. . 19 are formed which extend perpendicularly to the scan nine 

l£f (jotf) between the sustaining electrodes to decide the . e ft - XIJlLa a • . » i 

u r*u jj i • j • ui r . 1C electrodes 12 and common electrodes 33. An insulator layer 

brightness of the display is desirab e for generatmg the ion « formed X 

capture phenomenon. Forexample when V-200 volts e , ectrodes 19 ,„ ^ fluoresccnt ^ 18 fo f 

t cm, and^l cm 2 /Vs, the above-mentioned effect ^ fc ; 

can be obtamed m the case where the frequency f of the r rL . f , . - , . & . 

electric field is higher than approximately 2 MHz. * " ° D to "*>f r la f< 15 » f 0 *^ t 

«... . . 1. ... 20 A discharge space 20 is formed between the front sub- 

If the ion capture phenomenon is effected by a high 20 strate 10 ^ the reaf substrate u ^ ^ 

frequency dnye, the voltage of me sustaining pulse in the containing a mixture of He, Ne, Ar, Kr, Xe, N 2 , C0 2 and 

PDPcanbe reduced because ; the sparkmg voltages lowered. other gases ^ fiUed in the discharge space 20. The discharge 

The voltage reduction of the sustaining pulse is effective spacc 20 is secured by a lattice partition 17, which separates 

trom a practical standpoint because a request for a high the front substrate 10 from the rear substrate 11, and divides 

withstand voltage for the driving arcuit of the PDP can be 25 ^ disch 20 ^ a lurali of di& { ^ ^ 

tempered. In addition, the dnve frequency for effecting the fluorescent film i8 is colored in red, green or blue in each 

ion capture phenomenon largely depends on the composition dis l cell, so as to display a multiK»lor image, 
of ^ discnarge gas and the structure of the dspUy cell ^ of ^ shown m ^ m J t of me pDp 

the PDP, and is more than several megahertz (MHz) if the : ,„ * • c . . . , , 

, . , „ . & j o . . . . 30 includes pairs of scanning electrodes A2,-\2 m and common 

usual discharge gas and cell structure are used. Such a high JU . „ 6 „ . # * " Xk ^ a 

ir x ji , , ... o , . . electrodes 33,-33^--,, as well as data electrodes 19,-19 , 

frequency hardly enables apphcation of the conventional ^ <^» nn ; nn \\»£Za** n iT 1 _ 7 \ f"' 

? i . . . , . _ , , . , Ine scanning electrodes 12 ,—12^. and common electrodes 

rectangular pulse to the dnve arcmt of the PDP which 33,-33^ Jnstimte mw electmde which extend in the row 

stSdXe S directioTparallel to one another on the front substrate 10. 

„ , . JV * , .„ , . . . . , 35 The data electrodes 19,-19,, constitute column electrodes 

Referring to FIG. 5, the illustrated toning chart includes which extend ^ ^ mlanm ^^on paraUel to one another 

the voltage waveform for the sustaining electrode A on the rear substrate 11. Display cells 40 are disposed at 

(common electrode, for example) and the voltage waveform cross of ^ row electrodes and the column electrodes, 

for the sustaining electrode B (scanning electrode, for In mG _ 8> ^ ^ Me indicted by blocks arrange d 

example). The sustaining electrode A and the sustaining w ^ a matrix with m rows and n columns, 
electrode B form a pau for sustaining dischaige and the In ^ pDp of ^ t embodimeQt ^ 

sinusoidal waves apphed to the sustaining electrodes A and electrodes u and common electrodes 33 are disposed m 

B areopp™tempha«t^ different k fated f 

each d^play ceU of the PDP is represented by the difference previously discussed, a single driving period of the PDP 

talkmta^y tolk^d^ 45 inciudesapreliminarydischlrgeperiod/awritingdischarge 
Aand B. Therefore Uiesmi^oidal wave voltages of FIG. 5 riod and , sustai ^ rfod 

can reduce the amplitudes , oT the dnve pulses apphed to the ^ ^ effected electrode 33 ^ 

respecuve sustaining electrodes A and B. the data electrode 19, which are referred to as the sustaining 

Referring to FIG. 6, the illustrated timing chart includes electrodes in this text, and the preliminary dischaige pulse is 

the sinusoidal wave voltage for the sustaining electrode A 50 applied between the first sustaining electrode (in this case, 

and a constant voltage for the sustaining electrode B. In this scanning electrode 12) and the second sustaining electrode 

case, although the amplitude of the applied sinusoidal wave (i n this case, common electrode 33) before a writing pulse 
is larger compared to the case of FIG. 5, the drive circuit can applied 

b f SS^i?^ lu th f . C0D8 T VOlt l ge f ° r ^SfT^ As described above with reference to FIG. 1, the conven- 

electrode B. Both the drive voltages shown in FIGS. 5 and 55 donal pDp has afl electrode ement ^ which a ^ of 

6 are effective to apphcation of a higher frequency voltage mdepe ndent susUining electrodes are disposed for each row 

for obtaining the ion capture phenomenon due to the sinu- of ^phy cells, and two groups of the row electrodes 

soidal wave voltages. including the scanning electrodes 12 and the common elec- 

Now, PDPs according to embodiments of the present trades 13 are disposed alternately on the same plane. On the 

invention are specifically described with reference to accom- & contrary to the conventional electrode arrangement, the 

panying drawings, wherein similar constituent elements are present embodiment has an electrode arrangement in which 

designated by similar reference numerals throughout the the common electrodes have a large width in the column 

drawings. direction. Specifically, each of the common electrodes 

Referring to FIGS. 7 and 8 showing, similarly to FIGS. 1 33^33,^ has a width corresponding to a pair of columns of 

and 2, respectively, an AC color PDP according to a first 65 the display cells 40. Thus, each of the common electrodes 

embodiment of me present invention, the PDP includes front 33 1 -33 m/2 form a pair with a scanning electrode 12 and 

and rear substrates 10 and 11 made of glass. On the front another pair with an adjacent scanning electrode 12. This 
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affords an effect in that the electric capacitance between 34 and the third sustaining electrodes 35 to achieve an 

adjacent common electrodes is reduced. As a result, the advantage similarly to the first embodiment. In the present 

reactance component (i.e., capacitive and inductive embodiment, the scanning electrodes 12 extending in the 

components) of the input impedance is reduced in the row direction and the data electrodes 19 extending in the 

present embodiment. Accordingly, the luminescence effi- 5 column direction are provided for addressing ofthe display 

ciency in the sustaining discharge can be increased while cells independently of the first and third sustaining elec- 

reducing the power dissipation. trodes 34 and 35. Accordingly, four kinds of electrodes are 

Referring to FIG. 9, a second embodiment of the present provided for a single display cell. The input impedance of 

invention is similar to the first embodiment except that the me firs* and third sustaining electrodes 34 and 35 to which 

common electrodes 33 having a large width are formed on 10 the sustaining pulse is applied is made small similarly to the 

the rear substrate 11 in the present embodiment. common electrodes 33 in the first or second embodiment. As 

Specifically, the scanning electrodes 12 extend in the row a resali > a ^ frequency driving voltage can be applied 

direction (normal to the sheet of FIG. 9) on the front efficiently. 

substrate 10 with a predetermined space therebetween. The 1° each embodiment described above, each of the com- 
scanning electrodes 12 are covered with an insulator layer 15 mon electrodes 33 as well as the first sustaining electrodes 
15a, on which a protective layer 16 is formed. On the rear 34 or the third sustaining electrodes 35 form a pair with a 
substrate U, the common electrodes 33 are formed in scanning electrode and another pair with an adjacent scan- 
parallel with the scanning electrodes 12 similarly to the first nin g electrodes 12. However, the number of rows formed as 
embodiment. Each of t he a_ plurality of (m/2) common me pairs by a single common electrode is not limited to these 
electrodes 33 forms a pair with a scanning electrode 12 and 20 arrangements, but any number up to the whole, line number 
another pair with an adjacent scanning electrode. An insu- m the display" area can be selected. In addition, the row 
lator layer 15Z> is formed on the surface of the common direction and the column direction can be exchanged, 
electrode 33. In the insulator layer 156, n data electrodes 19 Since the above embodiments are described only for 
are formed extending perpendicularly to the common elec- examples, the present invention is not limited to the above 
trodes 33. The common electrodes 33 are separated and 25 embodiments and various modifications or alterations can be 
insulated form. the data electrodes 19 by the insulator layer easily made therefrom by those skilled in the art without 
156. On the insulator layer 156, a fluorescent film 18 is departing from the scope of the present invention, 
formed by coating. What is claimed is: 

In the PDP of the present embodiment, the sustaining 3Q XI. A plasma display panel (PDP) device comprising first 

discharge is effected between the scanning electrode 12 and and second panels, a plurality of display cells sandwiched 

the common electrode 33 to achieve the advantages, simi- . between said first panel and said second panel in a matrix 

larly to the first embodiment. In addition, the common and each receiving therein discharge gas, a scanning elec- 

electrode are formed on the rear substrate, which affords an trode and a common sustaining electrode extending in a first 

advantage in that transmittance in the front substrate 10 can 35 direction of said matrix of display cells, and a data electrode 

be increased, which achieve an additional advantage of a extending in a second direction of said matrix of display 

higher brightness. cells perpendicular to said first direction, said scanning 

Referring to FIG. 10, a PDP according to a third embodi- electrode being disposed for each row of said matrix of 

ment of the present invention is similar to the first embodi- display cells, said common sustaining electrode being dis- 

ment except that both the front substrate 10 and the rear 40 P osedfor aplurality of rows of said matrix display cells over 

substrate 11 have the sustaining electrodes. Specifically, first a total of a Plurality of said display cells for said 

sustaining electrodes34 are formed on the front substrate 10 plurality of rows and on a different level from a level where 

in parallel with the scanning electrodes 12 (which may serve scanning electrode is provided, 

as second sustaining electrodes) in the row direction. The 2 * 111(5 PDP device 35 defined in claim 1, wherein said 

first sustaining electrodes correspond to the common elec- 45 electrode and said common sustaining electrode 

trodes 33 in the first embodiment. Third sustaining elec- are ^P 0 ^ on said first panel, and said data electrode is 

trodes 35 having the same width as the first sustaining deposed on said second panel. 

electrodes 34 are formed on the rear substrate 11 in parallel 3 PDP device ™ defined in claim 1, wherein said 

with the scanning electrodes 12 in the row direction scanning electrode is disposed on said first panel, and said 

The first sustaining electrodes 34 are covered by the so ^° mm °° ^*T g »*> d *a electrode are 

insulator layer 15a. In the insulator layer 15a, a plurality of ^T^e Pn^l^lTfi A' 1 • 

scanning electrodes 12 are formed in L row direction with ^ ^ ™ P deV1< * defi , ned m C 1 laun 2 > *f™ c ° m " 

a predetermined pitch. Each of the scanning electrodes 12 is ^^^L^^ ^ P ° D 

disposed at a predetermined distance from a corresponding ^ "nrfi^f " • , c , . . . ~ 

first sustaining electrode 34. On the insulator hyJTlSa, a ss ^ T ^cyx defined in claim 2, wherein sus- 

protective lay! r 16 is formed. Another protective layer 15b ™g discharge is ejected between said common sustain- 

is formed on the third sustaining electrodes 35 on me rear ^g ^de and said data electtode 

substrate 11. Data electrodes 19 aVe formed in the protective ^. 4 : ^ P P P de ^ 1Ce ff aS , d f^ m cl T 3 ' wherem sus " 

layer 15b, extending perpendicularly to the third sustaining «^ duchaigp is effected between said common sustain- 

electrodes 35. On the insulator layer 15fe, a fluorescent flint 60 ^J^p'^^? scanning electrode. ■ 

18 is formed by coating. In addition, a discharge space 20 is *? 7: ™ e P P P ^.ce ^ defined m claim 4, wherem sus- 

formed similarly to the first or second embodiment. taming discharge is effected between said common sustam- 

i .u nnn c .1. , , , , ing electrode and said another common sustaining electrode. 

In the PDP of the present embodiment, the sustaining 

discharge is effected between the first sustaining electrodes ***** 



